Protease Ti, a new ATP-dependent protease in Escherichia coli, contains protein-activated ATPase and proteolytic functions in distinct subunits.
In addition to protease La (the lon gene product), Escherichia coli contains another ATP-dependent protease, Ti. This enzyme (approximately 340 kDa) is composed of two components, both of which are required for proteolysis. Both have been purified to homogeneity by conventional procedures using [3H]casein as the substrate. The ATP-stabilized component, A, has a subunit molecular weight of 80,000 upon gel electrophoresis in the presence of sodium dodecyl sulfate, but it behaves as a dimer (140 kDa) upon gel filtration. Component P, which is relatively heat stable, is inactivated by diisopropyl fluorophosphate and can be labeled with [3H] diisopropyl fluorophosphate. It has a subunit size of 23 kDa, but the isolated component behaves as a complex (260 kDa) of 10-12 subunits. The isoelectric point of component A is 7.0 and that of P is 8.2, and their amino acid compositions differ considerably. The purified enzyme has an ATPase activity that is stimulated 2-4-fold by casein and other protein substrates but not by nonhydrolyzed proteins. Component A also shows ATPase activity which can be stimulated by casein. Addition of component P (which lacks ATPase activity) inhibits basal ATP hydrolysis by A and makes this ATPase more responsive to casein. Although component P contains the serine active site for proteolysis, it shows no proteolytic activity in the absence of component A, Mg2+, and ATP or dATP. Other nucleoside triphosphates are not hydrolyzed and do not support proteolysis. Protease Ti has a Km for ATP of 210 microM for hydrolysis of both casein and ATP. Casein increases the Vmax for ATP without affecting the Km. A Mg2+ concentration of 5 mM is necessary for half-maximal rates of ATP and casein hydrolysis. Ca2+ and Mn2+ partially support these activities. Thus, protease Ti shares many unusual properties with protease La (e.g. coupled ATP and protein hydrolysis and protein-activated ATPase), but these functions in protease Ti are associated with distinct subunits that modify each other's activities.